Reversal of murine epidermal atrophy by topical modulation of calcium signaling.
Cytosolic Ca(2+) signals are performed by Ca(2+) releases from the endoplasmic reticulum and Ca(2+) influx from the extracellular medium. Releases rely on the refilling of the intracellular Ca(2+) stores by the Ca(2+) influx "Store-Operated Calcium Entry" (SOCE) via the channel Orai1. Here we show that Orai1 expression, SOCE amplitude, and epidermal proliferation are decreased in the epidermis of patients with skin fragility when compared with aged nonatrophic skin. Epidermal atrophy was induced in mice by the inhibition of Orai1 with small interfering RNA and the topical application of a SOCE blocker BTP2. The inhibition of Orai1 impaired the heparin-binding epidermal growth factor (HB-EGF)-induced Ca(2+) influxes and fully prevented the mitogen effect of HB-EGF in primary human keratinocytes. Importantly, epidermal proliferation correlated with Orai1 expression in mice. Conversely, the topical application of an Orai1 activator, the benzohydroquinone (BHQ), increased the epidermal thickness and proliferation, whereas the pro-proliferative effect of BHQ was prevented by the inhibition of Orai1. Finally, the topical application of BHQ reversed the epidermal atrophy induced by corticosteroids in mice. The topical modulation of Ca(2+) signals may thus be a promising therapeutic strategy in dermatology.